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(54) INFORMATION RECORDING AND REPRODUCING DEVICE AND METHOD AS WELL AS SIGNAL DECODING CIRCUIT 

(57)Abstract 

PROBLEM TO BE SOLVED: To improve decoding performance by efficiently incorporating the 
characteristics of a noise mode! formed by exactly modeling the noise characteristic of magnetic 
recording and reproducing channels into a decoding process. 

SOLUTION: The correlation of the noises to the past and future states dependent upon the 
input signal patterns in the past N brt and future Q bit and the dispersion thereof are calculated 
and stored in a noise correlation computing section 84 by training in maximum a posteriori 
probability (MAP) decoding. In reproducing the whitening noise values for the past and ftiture 
states obtained by whitening the chromatic noises by using the correlation of the noises and the 
dispersion thereof stored by a whitening noise computing section 91 and the input signal 
(channel information) AC (yk&verbar;smk) of the maximum a posteriori probability decoding is 
calculated from the whitened noise values for the past and future states by an image signal 
computing section 92 and the likelihood in the maximum a posteriori probability decoding (MAP 
decoding) is determined from this input signal. 




JEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiners decision of rejection] 

[Kind of final disposal of application other than the examiner's decision of 

rejection or application converted registration] 

[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision of rejection] 

[Date of requesting appeal against examiner's decision of rejection] 

[Date of extinction of right] 



24.12L2003 



nttp://wwwl 9 JpdLndpLgo jp/PA1 /resu!t/detail/main/wAAA6Raa2ED A41 4367291 PI .htm 



2007/02/01 




(19)H*g#»JT (JF) (13 & H i[f $t ff (A) 



#12002-367291 
(P2002-367291A) 
m'£®B ™4¥12B20H(2002. 12.20) 



(BDfcitCL 7 
G11B 20/10 

GOBF 11/10 
G11B 20/18 



341 
321 
330 
512 
520 



FI 

G11B 20/10 



341B 5B001 



321A 5D044 
G0 6F 11/10 3 3 0L 5 J 065 

G11B 20/18 512A 

520Z 





«Fg2001-176221(P2001-176221) 


(7DHSA 


000005223 










(22)fflmS 


¥J=£13^6J!11BC2001.6.11) 




?^IIja/[IW«f«IiKJ:*ffl'4«4TS 1# 














(72)SS5Ilf 


m -a 






















(72)^55^ 
























(74)fljBIA 


100079359 



















©4) immnmi msm^smm^m^mm^ 



C575 

[ran msisBsm2L*+*MDfflfite>&xB8c*:i ! 

A##*f (?+*;M«#S) Ac (y*|s\) ftJHHU 




' .... . 

* t 




. _ . . . . . 

• • ' • • - - 

1 


[2) 


• 

Attars n Aft n OOTOQ1 

2 , 


















-#1 b aPBdS b K-aa sffo u\&vJAJjm^y£yy 


tret-*- t *s--f-TTr>-*'- 1 F~"sf« ,, hr' 4- T -JUfca-ta ju ■»> .tv t-f-~?=? > 
















XoCTSnpt/* 












u % y -f -/ r v^yufrJjipi&vu i3«csnxEativContS L/7C57 












r* X» -fc.>f*5Sfr JU 2: f ^=2 s^^lra M — £r-rfc 


gai25 0 Sib 1/ 7c?£ a Ic HB1 LU/ci b OftWtfP 6 ?T 


10 


159^1 f J If-^ll^lHlj^fC^WiX % 


tat, qtf /rv Tf -f-j=.t=i ^JBfLlI*** 21 1 -fi /=- ^ "'S' •'3*137 JU 


















ti£m w frnwm s Sua \ £ ^1 u b m ^ Hx. 7e#i C 






t?tr t_ 










b « HH1 u OTC m anAJj\n^W'* > — s vcxTT 6HE1 url 






















20 








Lgg^^Io J t3 %c ? , jl.^la^vC*>ViX % 






^Lffia ZPSb*Sb tC^av ^o#1LH^ ; &M7t7o#lL 












Wluu^u^V^o^/wJm^^mu^ 3H^X t3^otc 


























■=aVS"1 jt^A/TS /"LfSjtr^.gnJajera- 2.S3f*iltff L. 




^i&J&.% J ESr£R JU Ai®^ -fr-KX- A-ittSfr J--A-2is-» 




30 














^C^^a^a^ffiBvCails 'So^lLB^ ; &iW/L7C 5 #lL 






jaa jl 






PJ SD^I usaP o UjKjj vCjXT L/ v *1^X fr35fc^ 






ftr -t>^-+ 2 T -fri=- ^ i< hi AtHcP? } ^3HJttitirf>-5+** , '2*tt 






^c-rn^-^-^t. Us -if 2 *&2fc-fcHF^v^ J S'*TI JU 

b ^TTlL^^aj 9 o ^ b mm <MM- pp c % 


7c^^H«c5^T 6?Ia vJ>77©( c * m m vim m ^WwjL Sg 
















1/* v-f ^ r v^yyvJJ^^vC* gffpD5DiE^vL-5aiEl/7C7r 
































^iL^iB^w^^BfCjois Q&^Lm^KwMvi-* m 






S c 3ES-)CK3^v^ctC *s vj o A7J1B^ % 5? ^ vC^tt- 1/ /c 


























50 


[0 002] 



C3) - #1^2 0 0 2-3 67 29 1 

3 4- 

mi£<n§i?ztc}& s m}ti*5~mjEmi&tmmz -fmx^w^ti (siso) ^(ommmmtlx. 

trC^S. C©x5-ITjEK<£oT8J2£rC. y-<X^ BC JRT^'UXA (B*1-Cocke-Deinek-Raviv) ft 
&fttcJ££mt£e^<D#frBm£m^Zm^fc®JLlrZ> BCJRTJl/rfyXAK. StrLH Bahl et 

C£# I DjBi2<£&-5. al., "Optimal decodingof linear codes fbr nrinimiz 

[0003] ifip, S^S4Sg©x5-fTiEtt. =££ ing symbol error rate," IttE Trans. Inform. Theor 

l/tTPRML (Partial Response Maximum Likelihoo y, vol. 20, pp. 248-87, 1974.J tCftK 

d)&t?ECC (Error Correcting Code) tW&2*3<D g$SS*Vtl>5. t©£5£K«S««;S:. PRML 

[0004] prmlb. f3§§^+**wtira*© 10 fw^®#^aibr«sastiru-5„ 

<Sb2>rt-l'r)l>lsZ#>Z? + Z)V (PR5P+*->I/) i [0 0 0 9] 

U -*K K jr &m£JSWfc*#&# (Maximu [»SaiA 5 iTSHSS J £ C 5"C. fiNllBiiS 

m Likelihood Detection) *ff 535ffir*S. ^HKtCfcoTtt. 1 * JV©3f^#ft:£ 

[0005] SfciS^, PRMLtc^fc-Sfr • jmtC^bXWmWiCWL*) AtlSJlStCf *lt& x. 

(LDPC: Low Density Parity Check Code) [0010] &t&UffgG&B£^tC&tfS1§5TO!! 

^S4irnS„ cnfettSaBW-ca^Sff^CijS* &0*)ise prediction scheme) £l/t^-X 
P.. CCtlSgaffitS-fS (iterative method) tf£ fcffc«££:g3£@5fS (Viterbi Maximum Like 

f 5. linood) t?&9 . tt&f&RSfSHFSre 1 5 8 0 2 7#9§ 

[ o o o 6 ] smspmt t,m *h#kh!5 4 4 20 sifii. mWB 1 0 4 7 6 6-t?giesaa. mms 7 

6 7 4 7«at@MKBSS*iTl>5 Wf 84415 «B«!lEfcJ:c?E P C#ft^VO 9 8 5 

ft^f (RSC: Recursive systematic convolutional coda) [0 0 1 1 ] LfrLfc&h* CilSOSfffrDifctCB:, & 

£7>#A-f >£- V-X*ftbXW/tb1cmmgi(p -mwm^mm (MAP : maximum a posteriori pro 

arallel concatenation)??^^ 9 > *g-#«2-3©ifcA bability), (Turtx>) &8S&.W?<%i 

HttjWSSSffltiifcSaiHBCi^rff 5. (LDPC) H©£SM-Sf£ (Iterative de 

[0007] ^-sPfWttSBcoaW-CSttRSftJfcJSS. coding Method) «4iS?jB&eaB L,fc&©rS& 

assBBB^oPRy^^Kaffl-r*^. 20© u„ chBomwt. jtMaoAAflp^* 

gg?f-Sf-S (constituent encoder) £5>£*A-f >£- . ->fe#{4tt^<#Sl,Tfe6-r. S^^ibT© 
y-rf%ftbXmi^£Cserica concatenation) Vic 30 IKDS&^^T^+i&tfio^fc. 

ig®£$tS. C©B#. ?***K^»SSWH»*ftlf [0012] H:$C TA-Kavcic and A.Patapoutia 
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[00493 H3B. H2©y-F*+**30©*)S ^f^S5 2©aj*P l ^S^^!lx l Kg»5. CC 

KB©aS*£RIBt/T»r»*. ■StC&tvC. T\ PUMUX7 2B. SSUl.K* r©RLL/M 

[0. l]©/-vV±';-^->*6.&a3.-1ff s -* TR18FW4 8«>HttJtu*, SSX,.„tf7 f-©PUM 

It. ^iTiEmffiCfc&CCRCCCvclic redundancy die UXfl#x*R3^^*Stri**Hl*U,„/OC,.. 
ck codes3^S4 4 KA* 3nfc^. X7-lJjE©?t ID *s^©ifift5J:5fc. JHff^SBt*p lk «SS(CB 

»©ECC(Error Correcting Code)?ffS4 6 iCTJj §lU&C^ncturing)SK##gffi*u II ^iLS (Jfaltip 

£fx&. lexer). 

[0 05-0] *K, ECCa^4 6©ffl*l£*#PL [0057] PUMUXffl*x*tt. ^?F/$»56 

L (Phase Locked Loop)fc±£B£e#©#>f S^ffilE T«#f*fcS*i. JB88»I«J: VOttSfflffirSC. 

£nJtgfte>U£>Sfc»©RLL(Run Length Limited)?* T7 -f A * (Continuous Time Filter) 7 8 CTFffl 

<B^*m&VT^mtffl&*&S®.t2>MT R (Maxi SF I R(Finite Impulse Response)? 8 0 «ft 

mum Transition) fHM3Ml/Ct»S C RLL *.fc«J{fcS5 8 0 . H£3tlfcj£Jg#§fS©<B#ffi 

/MTR?f^S4 8K:A*$tiS. IWffcSfiS. 

[0 05 1] ECC/MTR?3^4 8©aj;*»u l 20 [0058] C C"C» F I Rv 4 8 0 ©Efcfr y 
K. flff^Sai ? r 5 0 2 KAftSfl F/$#5 6 . C T7 -r 7 8 , Rtf F I 

•5. J1#*l§5 2<Dffi2jx t Ht. F/1£#5 6 R7^ A-#8 OfrfeftSaSHBaiH^^+^^rtff^ 

LT-mssMmm&ztiz. m&stitcrmm^ %5 4t&tj:Wcm&, puMux7 2©atfjx t K:*f 

it, WfcB5 84*rl/CPR4. EPR4 V EEPR TSfiif^SSRIfcfcS. H5B. ^3©R?f^S54^ 

4, MEEPR4«o»ffl©saaa&t«cs«fc5tc«* 6CRct(kMB6*'coi»c**. aswaraffi? 

*s§3gSil. ^-r*;MI#y,,i:£S. i'*^-C2bSfi^S5 4K 5 J:»3^!lx**^fbS8 0 

[0 05 2] iC5t?. ^»F/8H*5BitWfcg5 8 <DfflAiflcSft«»3»tty*83E»S*i. 8^lt 

*»6«t5as!BfflSH£?+*>u5 4B. ^??^g5 2© y+JM'K^SftWifcSfiiraflPfSB OJCRtt 

tftt)fi#x k £M2#S&?-r*Jl'5 4©HM#y* fc«W9fl«»B BEJSfcftS. l*Ji?Wfg8 Btt. 
tOSaS^SI9»S4*«rrci*™-C*0. CCTB 30 eoMrti. **MHMSStt3^3MAP8PISfrr 

ft??#§5 4 ilf^feOiTS. 5. 

[0053] ${fc55 8«$M7tn^ yi [0059] CC~C. I^«Jy k Bs mmdMm&. 

«. 2 £ft*P§§5 4ttiW 5g;-fS-CS>S ^JM'-CfcSlWSSB 4.*aarr3C£fcJ:*K & 

sssm-^SBorm^sn, rll/mtr«*§sb «K«c«^«»«tf"c«c<«»jaea*T?4$&ctt«c 

2, ECC*S#§6 4. CRCftfflgBB*rtL"C*» 0. H^*liif!lfSiS8 4-ca®KttC9iMcrft9tt? 

[0054] B4«. H3©y-F^**JWC4itf*C -9«8 B±©y*y 8 

RCfffSS44*6ftfl«S5 44T©B»T?**. a [0060] «^S-^S8 6^«***&?i^7»:f 
— Jf^-^tt, CRC^S44KJ:0ECC{C*tfS (MAPT^VXA) KJtD. [*3??#J^!l 

«DjE*tJfflT*fc»©*y?*#ftttS*i» ECC?f 40 y», ff?fi&0. &7ESS@feic^&*atflBRA, 

^S4 BtCfctvcy- F • VCJ^^ff^KiSmOlTiE CO*&* «aBEBS49 1 +**Kfe»*«aB0^Ba 

©fc»©A 'J f < «JIl£ti. ^©SMS^R L L/ SfcHT M/'J XMSJrfDSttSBKfel* 3 k - 1 ^> 

MTR?r^4 8 KA5. BkEf ^©SSIt^T'&Sg^n » t> 9 0©t». 

[0055] RLL/MTR|f^S4 8*6©ffi*<t^ hUVXOtetgfrBiL- lBfeSitTOSttftfclsfca* 

;W#$§35 2K:A#3ft3. CCT'. ^?t^S52© 6k^«-C©#y^{Or»fcS?^r*5Sl^n»i' 

ta*-r5i1-?f#{3:. S-^StL-r [0. 1] ©2ffil 95©iS t , ^Ita^. T*©Si'JS-#$tiS 

5toB«eyDft» (f* ^ffi^-rsot-tta stTf htc»rsfiattiii«c*sai»^n » * 9 6© 
my^rwmmm (rtn y«> =&Affl*T5®c« 50 [ 0 0 a 1 1 iss^n »>9b ©sn&ffi^A c* )* e 
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UmimZA a v 5 9 8-CigDS C £ tC 

iOJWWI«AeO*)«f»U Cfl#HE&££3. ffl 
^SWfcWaJHPSA.OfcJtt. H4©PUMUX7 2© 
aaH¥*lf5DE-PUMUXl 00. U— /-t 

- 1 0 2 £g"C . R L L/MT Rft9£ffift3&!lih km- 



[0062] mm% i o 4-cwwaR-9t/m a 

S&E8*rrg^$fcbTt»&»ft«. RLL/MT 

© 4 > £ - 7 o ©aatfi^T 5 r • 
-l 0 6atfPUMuxi os%ftbxft<m@m&s 

[0063} mmsMse o is, ccda 5 (cas&oap? 

©«BES*aE)5. j$. anaomHc-a,»TK. us: 

Tz. Mi k "Goding and Iterative Detection for Magne 
tic Recording Channels. " Kluiver Academic Publishe 
rs. 2000.J 1P%>%>„ 

[0064] mmmss o tcmzmsmmm 
-c. Wf^-^si 0 4ic4ft>-ca3ft5fflirr*ff* 

»fcl/a,»*l«. RLL/OTRffliSHtfeeRfcfcSf 
f 5ffl«14ff^A Cu t » 2 1 1 0 5Cji6 * 



*ti. [0. 1 ] CD2@¥05e§*l5. 

[0 0 6 5] 2&H£3ftfc£%t£. RLL/MTRft 
-*§§6 2 fc»6ftS. *©aP5SSHcj»L E 
e4KJ:9x5HDiE*sfft)ti. ^WftCRC^HJg 
6 6 JC <fc 0 SSTI£©1&S#i 3 tlX ifih a— If x- 

[0066] &tc. m 5 <Dja£SflEpf£?- + 

3MAP8PiSifc3l*j!f*HiPiS8 6Tift.fl5BC 
RJg#S ( Bahi-Cocke-Jei nek-Ravi ©#Jg 

*m 5 4 -?$3eflye&B£?' + *ji«#rp R ? + 
Mx.«PR4?+*Jl'£&- 3 Tt^fe©i-r5 l , t©P 
. R45 1 **;WDmH^@6©j:5K^&5&©£-r? > 

itm 7 ©.totems. 

[0067] CCT. PR4?**JPfc:feWS3itiT l # 

k - 1 ft&<DV3&iP 6. k&MQtt&rvB&rzi. t ©H 
JRftfl**,!-. - 3i^rv©BI$gg 

20 
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[0070] 
[«Z] 



KM- 



2a z 
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[0 07 1 3 ? + *A4MRAc(fc)&«BR5&R:$tt- 

zmmiK. oo*&p R4 * *Kat5*w 

m^*a^«a7©i:5K:?ft)tiS„ CCT-. r k (s 



[0072] 



083 J 

exp{r t A a (x it )}exp{A c (y i )} 



(3) 



(4) 



^-iki-l) - J 0*(**)T*(**-i.**) 



(5) 



[ o o 7 3 ] fetch. fflmMtmm.tms, tm i o o i a 3 

Sirst. ii^^»OT©«f)-e&5. 50 [»4] 
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[0075] CCt. kS&iEJCfctf** *i "1" * [0076] 

"o" £&343Be^itoBg&Jft($8£ [85] 

Afr^-la *'*- 1 ***'" 1 (7) 

yow(»w)r»('n.*»)AW 

[0077]?c?£U ,0.*4K*4fclGifft* £©AftW988 6tt. CfflHWWRA. 0O*ffl*& 

fm6nfc^T©««a»iaBSrr5. -e-b-c. sc7) [ o o 7 s ] 

*6. H5fl)aW^o»i'8 8©J:5«:bT. *iWta [86] . 
A. CxO^Ml/S I < C ittfWWIKgA. C*)£#So 05 58 

A e (^) = AC* i )-A a (x Jl ) (8) 

[ 0 0 7 9 ] 0 9 li. BCJ RSf7to-y XACUstf ★ [ 0 0 8 0 ] fc*>\ It®5*M6T?c&. B C J R«^f 
x^ysi-CC2X3)^{cS^TT (s*.*, sj 4 Locft!APffi9j£VH:. C3)-C7)S^SJWT©C9)~ 

t (s) fc3jfci>> Xf^:/S3rc5)5$K:S-5t,»T<3 [008 1] 

* (s t ) £3R&5„ *&fCXx?7-S4-e(7X8)5£tC [87] 
3S-3UTA0O A.CO&&3. ★ 

a t (s t ) - mapi{o M (s M )+rt(s«^*)] (10) 



|-*>, if Sq*S 0 



0. ?f5 w -5 0 



A(x t }- max* ra w (jr l .,)+y t (s M ,s Jt )+iJ J .(j t )] 
^0^(5^) +y Jt (%_„s t )+ ft (s t )] 



(12) 



(13) 



[0 0 8 2]fc*£U * [88] 

[0083] T«r 
max*(fl,fc) = max(fl,6)+ln{l+c3cp(-]&-B|)} 

[0 0 8 4] -C*5. SfeK. C14)S4. ♦ [89] 

[0085] ♦ 

max* (a,6) - max(a,») (15) 

[0086] ts«ttt#s^-iiM-r Stex-LopM ©sis oaeB&c*5. 

A PW%m h &£3 tlTl> 5. [ 0 0 8 8 ] B C J RflWffii S O V Aft-9&©&» 

[0 0 8 7] £fc» SOVA ( Soft Output Viterfai A tt. B C J Ra^S^TOnlHa^X (t^HS^©^ 

lgoritta) af®C4rt»T«>BWI'C*S. SOVA«# W ^*T«W*:*aS©lc8U SOVAS# 
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[o o 8 9 3 ttcrtxvm&ftitm&zifi. 

h 'J ? *©8f#ttB C J Rtl^StBI D ( 3 ) - 
(4 ) ftfcSttt ( 9 ) (10) SKl6^»ri»«. Se 
or. *^tcj:5 (2 5) (2 6) 5££^©ggfiffl 

[ 0 0 9 0 ] S OVASfStC^TB, 
r 3. Hagenauer and P. Hoeher, "AvitErbi algorithm 
with soft-decision outputs and its applications", 
IEEEClobeCbm, pp. 1680-86, 1989. J UEifiSjZ, 
[0091] SC2)~C83©ttS%tf 5S£*tD©7^*^ 

[ o o 9 2 1 2 fc. se3S©ft±*'#n^a^SK, mm 

iBSSS#>**->tC#t??UfcP E (Partial Erasure) 
W L T S (Non Li near Transition ShifQ^©*^ 



«* -7* "*(*") 

[0 0 9 7] CCT\ ^»ttl«Fj£K4jtf5BllO*6S 
*Stt*C*S. £fcgg©j38§{fc©fcg>. d(s\>©ft 
toOfc. i^s-^srrsmWtiSg^S^r^j: 

[ 0 0 9 8 3 m 1 1 tt. ttB^^AOKHHr**. S 30 
CI 6)*>€.*2&fcHl 1 (A) ©IKfcg5 4tCfc»5iiJ 
*tt*tfc*«. 01 1 (B) ©«fc9K. B&fU^rA- 

011 (C) ©BflMthTft atiLfcT? K **HfcT5« 



* [0 0 933 *C-C. *^©^l»g»T?tt. ig# 
±©S»fi#^3'->R:{Scan/fcPE ^NLTSII© 

io ,. ( ,., tl ).>)i. hu-->^«^*«rai/"CH5©ai 

«affl»W8 4R:j:0llio©J:5K«»*. c©h 
b-->5^**«kfcit&ffiH08«t*, 04&tf 
H5©fU-i>^J»IKfflS7 4» -feP^*7 6. 8 
2. r U-:=.>fII*B8 4JeJ:DSS3BStU C©*« 
fc©BB8-C?l&a»tcJ-S. ^fc v HI Olc&ii.T. N = 
OiTSCit***©^ Q=0i-TSCi-rM*©^ 

20 [ o o 9 5 3 com i m&mxtt. m^c^rm 

[00963 
: [»10] 

(16) 



r©^<tffll§©&&# t ?X---?#n:7 (Causs-Marko 

v) 3^©istiwi2 2i£jfoi-r-5. fcfc. as** 

^^»^^Ttt8fiB(©«B»X--e? r JU 2 0 £ 3 
BfSHl 2 4£3#-3„ 

[ 0 0 9 9 3 C ©ft. EHAH^n* U%5Z(Dl:5 fctt 
[0 1003 

[am 
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to i o 1 3 cttt, «... cs%)~* & k ->msmm? k 

xCs-.i-EwCs-^ta^lit^is-^oc&ffLfc^SMtr? h 40 

©stt©3i^jc^rsa*, «i)wi!itieiab«&fi 



<?<g)-(U -j^ff)^ -^<£H 



* [0 1 0 23 Httrik.i. -•. nt.a, n»»», - 
itefflMft©!!. e.t(s" t X -. e. 1 (s" t X 

[0 1033 
[®123 

2\ 



nuL 



(18) 



[0 10 43 «^£fc4ft**BWU3aUf». (El/. < 

[0 1 0 53 Se^T. t^s" k fC*f1-5rv©SBfIWK 
&©g8f$tt£&.C 1 |s\) = <n* tv* ,1 s\ >. -L 



[0 1063 
[IU33 
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[0107] ftiS&rtitt&i,*. * i», (sT* 

[0108] AnT, n t ©CL4MflDX (L^NklD^ftff?!! [0109] 
=&R.mCs^*) = [R..CMI **>]., lS-U j^L4MHi [jftl43 



R 



U+l( s * )* 



(20) 



[0 110] £U e(^0=fetC^X ~. e 3K\)} T 
-*(s\)* "\ C (A)}. r(s\>{IUC-U [0111] 

*,„(-u tuai id.<m ssj i«i5] 

eW)-Ru«W)»W) (21) 

[0 1 12] SC^eO?*)*****. C©£t©6fetf * [0 1133 
©»UCff*Csr*)« * ES16J 



[0114] i&5. 

[0 115] C®*l*B9BSWtt. 9PK>flK$tt& 

A^ft^i^as^^i^^ (NPMAPa-^a 

(Noise Predictive Maximum* posteriori Probabilit 

y)) «w. 

[0 1 IB] 35(2 IX C2 2)J:r>$££e(?t)w <*(s 



*A C ( rk )©tW{Cfc^T012©7 i -^Jl'=£fflt,»SC<!: 

t% eaus-9fm®««7att^««9s$fi# (np 
map) #g@H-e*5. 

[0117] CCtt^SIMIW (MAPflW 

HSfiSi*€:«Bi 1/fcStC 1 )tc*fLT. ^©i£¥gg 
[0118] 

30 iai7i 



1 



(23) 



[0119] 55(2 3)©W2fC(2 jcysSIC. ^© 
a«8tte£5C£fc«fcvC (MA 



(y*]s t -) 
[0 120] 
[»I8] 



[0 1 2 1] 5£(2 45*itJrr3fc»tCtt, fefeLt » 

^saaf sEiak-L-i~k+ &>©£■€©/•<;*>•* r y * # 

[0 12 2] HI3«PR43^*;P-C l ig£Ltf?r 
= 2tr»K **MK-»h = 2tf y FibT. tttts.fr 



(24) 



5s^S^f *^X£»r3EESk-3~k+2 ©£T© 
t- >J 5 2£tfHU 

»fcJlfts»C**. 

[0 12 3] *t/C. ^rf*K*^-rs«faa8B©¥ 
*MSdC? 1 . l . 1 )->-d(S , w B )*Hl 2fr&#is&. 3$(16) 

50 (2 4)tt;fc£££3. 
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[0124] 



K&M— ino(sf)- 

[0 12 5] 01 4K. PR4?-v*frX\ SSLfcT? 
h = 2tf7h, **MtT^ V=2V? btbttbtcm 

^<Dm^m^Mwmm cnpmap) «.mz> 

3S(2 5) KjlZtm®? **JH£fgA c (y^s*") 

mtm&tmfflx&z. 

[oi2 6] c©s (25) \ic&z?+*x^m.mm- 
t& 05©p^a^^9OKfiiiL/'r^5afe{fcii : t 

ffSffBt89 1 ». fSttgU 8 8 KE&bfcH 1 2 
:/^©?tt©t§!ae (s\) tt<mWLa <s\> 

•jt. ii i (b> (DSftmx-^zhfri i8*mom 
ess*, mmk*'** fjh 2 oofifeflxfcsss. 

[ 0 1 2 7 ] *t/c. A*«^ssa59 2*5. mm& 

\) ^55$ (2 5) <D?**MiMAc (y t ls\) % 
[0128] CCt. 5£(2 5)«CfcWSdC? k .i.,)~d 

csvofcJtstfs^t im Bi3©«fc5&®§ 

A«»tSStCBat<» H8(Wfc**BaB8» (MA 
Pm-^> K:feWSa.re&£5£C4},C5Dfcl/<«5£ 
CI 0),C1 l)*JBt»Tfcj:^U ®^&®^DJit/ 

[0129] 4fc^K*WBfti-5fcJ6. d(? k - t .,)~ 
dCS\..)©ftfo •) KttBS-,, KSW5SSBSHH8g*ffi 

tr»„ 

[0 13 0] L = 0£T£C£Tf5fefc©&. M= 
H/-->i^Btt. JHMW-«fj?«iH. 012© 

[0 13 1]5SC25)4»6«**?**X*SA B (,*) 

C9)~ci 3wm?zctx*&cKmmwm& (ma 

[0 13 2] 01 5«, m 1 HiSglSEfetf S h l>-=- 
[013 3] h V-i>3'SSfl©ElM3&*tt. CRCM 
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A e (y t |sf)--Ina(sn- 



2o 2 ( S ?) 

Kff4f£4 4fr£PUMUX 7 2 JCM*3KWfcJ:5ff^ft 
ttffbtvf. ■feVi'$7 6©§jmtcj:»3 hW-->^ 
JSM4J&S7 4*»64j£3 *lfc5>#A& h V-->^ 
38?|J£^ * F/g£ft5 6 fcj: CT7 
ID *7 8ROTIR7^*3f8 0*6«c4WfcS5 8KJ: 

■ 9wa©^Kg^tcsjBi-s„ 

[0 13 4]«WtS5 8*6©«WfcaJSBtt» -isV**8 
2©WCj:5«&ffiH»*»8 4fciM.6*i. «fcSE 
^©^i^ffi*e,0 1 0 tcfe9£9Yfe?!£9B<D¥ftttdC? 
»3©f-:7JH£ffiSil/. C©¥l&ttdCs%;)*5. 5£(1 

6)~(2 2)^:96(5",, ). a(^^nnbxmi2om 

X^?8 5£B§D£t£-£\ 01O£J?012©?- 
30V£^'J8 8{C&ff-f£,, 
20 [O135]016«. hV-->J^7^©9 s -af3S 

4 & 6 P UMU X 7 2 fc£SaBC»*WbWS3 ft. ^ 
»M8*5 4KJ:>jettl?£U CT7^**78R 
tfF I R7 4 )\,% 8 0^f,&.2,mtS5 8 VCMfROfD 

[0136] SSBg-Ctt. -b Vt> Z 8 2 KJ:QtlSffi 

B8JS»»8 4itta»)iBs*i. ^t«isasa#s6 

30 0tC^6^-5. *bT\ Ktm®^S6 0<D®m.tC&-}c 
3lWWP»8B (afiWBBS*?-**>UKSWSM 
AP8P§*> -C. 05©PUMUX1 0 8©tftfrC&S 
*liffll«A.0Ofc. ^*'J8 8K:€g#i*ftTt>301 
ORD® 1 2©^-^4#ML-r3C (2 5) Vc&*)3- 
+*>Ht«***fca» (MAP* 
#) *ff 9. 

[0137] XK3^©areXffiBffi£6£!S-r 5. * 

mmimmmic3b-,x\t. mi i©waas*** 

!-JH18*J:ffSEfffi9l2 2©.J:5K. ^ffc^iW 
40 £fflK©&£W^^£UT*^WfcbTl>fc*s. ^fc 
«^*sfSK©^fi@il ; K:ffi< <£ 5 ft^tia 
ftfer«8EftS5 8«ffl>5S-5Ci-C. ^ffc^ll^Sfe 
ftStc^JMttr^S. c©^f. PR^**;Hf^lifg 
Ac (y t |s k - ) HStaSifcS. 
[0 138] 
[»2 0] 



(26) 



[0 13 9]^C2 6)^&^S?+^^1«^A C ( Tk ) 50 ftSl»TSCC3)~C73, «l»tJSHSS|i*t?lliW-5fc» 
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(MAP«#> ^^Sr-t5„ 

[01403 zo>wi2.mfflm-c\i^ 

5)£tf^l.T. SiLtf? F. **Mtf? KDff-^-dCs" 
[0 1 4 1 ] *fc. fflKw-ty K3S#t,«rtm«&6 
[0 142] 2 $m&BtC$>r>Z\Z> 5£(2 6)tC 

d(s\ - L - a )~dCs\.o©f^yKt^ k KSt 

[0 14 3 3 X(C*3ffiWO»3*Sfigaft»Bl-S. * 

4*s 9' ^-OFSS (Sliding Winded) £££ 
[0 1443 734*1*9 •*H>W&ZXL* H5© 20 
y* £SS?>JfiM ©^<* tcM?l W% -{ > F t> OSindav) (C 

aura. c©^fii/fcs»M <omitcn-?2>mm& 

5 C £ 9 . &ttnBB$9E#S (MA PWm) 
W5a (x»> . /S (x k ) . t (x k ) . A (x k > , SP 
S@5©^^n 7 i?90. 9 4. 9 5, 9 6©£&*ft 

[0 1453 CC-C, ^tSbfc^teMO^-OF'?© 30 
■T <• < I^USN, ©S5BI4. ^(5)©(S©«#% 

ffiSTCfrS fc©£TSfc&© F !✓-•=.> bxm 

[01463 
[f&2 1 3 

[0 1473 

[0 1483 H17B. *5-<7 : > : ?- l ?>f:>F'i'ffi£ 
JMtftfcSHWS. i#M©-> -f>F91 32- 40 
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